(12) INTERNATIONAL 



CATION PUBLISHED UNDER THE PATENT 



07 JAN 20(15 

iPERATION TREATY (PCT) 




(19) World InteUectual Property 
Organization 
International Bureau 

(43) International Publication Date 
15 January 2004 (15.01.2004) 




(10) International Publication Number 

PCX wo 2004/004989 A2 



(51) International Patent Classification'': B26D3/16, 
5/22. 7/12 

(21) International Application Number: 

PCT/IT20O3/00O417 

(22) International Filing Date: 2 July 2003 (02.07.2003) 

(25) Filing Language: English 

(26) Publication Language: English 



(30) Priority Data: 
FI2002A000123 



9 July 2002 (09.07.2002) IT 



(71) Applicant (for all designated States except US): FABIO 
PERINI S.p.A. [IT/rr]; Zona Ind.le P.I.P Mugnano Sud, 
1-55100 Lucca GT). 

(72) Inventors; and 

(75) Inventors/AppUcants (for US only): CHIOCCHETTI, 



Mario, Gioni [IT/rri; Via del Tiglio, 612, Pieve di Com- 
pito. 1-55065 Capannori, Lucca (TT). GELLI, Mauro 
[IT/rri; Via del Maiginone 24, Fraz. Pieve S. Paolo, 
1-55066 Capannori (TT). 

(74) Agents: MANNUCCI, Michele et al.; UFF. Teen. Ing. A. 
Mannucci S.r.L. Via della Scala, 4. 1-50123 Firenze (TT). 

(81) Designated States (national)z AE, AG, AL, AM, AT, AU, 
AZ. BA, BB, BG, BR, BY, BZ, CA, CH. CN, CO, CR, CU, 
CZ, DE, DK, DM, DZ, EC. EE, ES, H, GB, GD, GE, GH, 
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, 
LK, LR, LS, LT, LU, LV, MA, MD. MG, MK, MN, MW, 
MX, MZ, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, 
SD, SE, SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA. 
UG, US, UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS. MW, MZ, SD, SL. SZ. TZ, UG, ZM, ZW), 
Eurasian patent (AM. AZ, BY. KG, KZ. MD, RU, TJ. TM), 
European patent (AT, BE, BG, CH. CY, CZ. DE. DK, EE. 

[ Continued on next page] 



(54) Title: CUTTING MACHINE FOR CUTTING ELONGATED PRODUCTS 



< 

00 
ON 



O 
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least one device (3, 5, 9) for feed of the products 
along said path, according to a direction of feed 
(fL); an element (17) rotating around a main 
axis of rotation ( A-A); on said rotating element, 
at least one disk-shaped blade (19A. 19B, 19C) 
rotating around its own axis of rotation (B-B), 
said blade being provided with alternate trans- 
latory motion, substantially parallel to the di- 
rection of feed. The disk-shaped blades moves 
axially in relation to the rotating element during 
rotation of said rotating element. Moreover, the 
translatory movement of the disk-shaped blade 
is controlled so that it moves in the same direc- 
tion as the direction of feed of the products to 
be cut when the blade is engaged in said prod- 
ucts to follow the feed of the products during 
cutting. Motion in the opposite direction to the 
direction of feed of the products is imparted on 
the blade in a period of time in which the blade 
is disengaged from said products. 
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Cutting machine for cutting elongated products 
DESCRIPTION 

Technical Field 

The present invention relates to a cutting machine for cutting elongated 
5 products, in particular for cutting logs of wound web material to obtain small 
rolls with limited axial dimensions in relation to the length of the initial logs. 
State of the art 

Cutting machines are commonly utilized in the paper converting 
industry to produce small rolls from logs of wound paper, with a multiple axial 
10 length in relation to the axial length of the finished product, corresponding to 
the axial dimension of the reels of paper supplied by paper mills. 

Cutting machines commonly used to cut logs of paper or other wound 
web material are provided with an element rotating around an axis usually 
parallel to the direction of feed of the logs to be cut. These are fed along one 
15 or more channels parallel to one another to be subjected to the action of a 
rotating disk-shaped cutting blade canied by the rotating element. The disk- 
shaped blade rotates around an axis in turn parallel to the axis of rotation of 
the rotating element and to the direction of feed of the elongated products to 
be cut. Traditionally, machines of this type have intermittent feed of the logs, 
20 which stop before the rotating disk-shaped blade enters the material to 
perform the cut. This means that each log is made to advance and stopped 
several times in order to be cut into the established number of small rolls. 

Machines of this type have some problems linked to productivity and 
other problems caused by phenomena of inertia produced by the repeated 
25 stops to which the log is subjected before each cutting operation. 

To solve these problems it has been suggested (see USA patent 
3213731} to feed the roll or log, or other elongated product, at a fixed speed 
and to move the rotating element carrying the disk-shaped cutting blade with 
alternate translatory motion parallel to the direction of feed of the logs. 
30 Fonvard and backward movement of the rotating element is synchronized 
with the angular position of said element, so that the rotating disk*shaped 
blade is made to advance in the same direction as the elongated product to 
be cut during the period of time in which the blade is engaged in the material 
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to be cut. When the blade is positioned put of the material the rotating 
element is moved baclwards together with the rotating blade to the initial 
position to perfomi a subsequent cutting operation on the elongated product 
which continues to be fed at fixed speed. 
5 This solution has considerable drawbacks due to the need to make the 

rotating element and the blade supported on it travel fonwards and backwards 
many times, resulting in numerous accelerations and decelerations, causing 
considerable inertial stresses. Alternatively, to reduce these problems, the 
products to be cut would have to be fed at such a low speed that the use of a 
10 blade with alternate motion would no longer be cost-effective. 

US-RE-30598 describes a cutting machine to cut elongated products, 
particularly logs of wound web material, which attempts to solve the problem 
described hereinbefore using a different approach. In this case the rotating 
element carrying the disk-shaped cutting blades Is supported on a shaft with 
1 5 an axis of rotation skew in relation to the direction of feed of the logs to be cut. 
The rotating disk-shaped blades are disposed on this rotating element with 
their axis of rotation parallel to the direction of feed of the logs. A complicated 
mechanical system maintains the parallelism of the axes of rotation of the 
disk-shaped blades in relation to the log or logs being fed in the feed 
20 channels. 

With this arrangement each rotating disk-shaped cutting blade has - in 
a projection on the horizontal plane of feed of the logs - a component of 
translatory velocity parallel to the axis of the logs and with a sinusoidal trend, 
that is with a cyclically variable modulus with each turn of the rotating element. 

25 Each disk-shaped blade therefore more or less follows the feed movement of 
the logs during cutting. Nonetheless, while the logs are fed at a fixed speed, 
the blade engaged in the logs during cutting advances with a sinusoidal 
speed. This gives rise to a considerable tracking enror between the blade and 
the log. that is a difference between the feed speed of the logs and the 

30 component parallel to it of the speed of the rotating blades. This enror greatly 
limits functionality of the machine and the speed it Is able reach. 

In the effort to correct this defect. US-RE-30598 proposes a cam 
mechanism that causes a translatory movement of each rotating disk-shaped 
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blade in relation to the rotating element canying it. The velocity component of 
the blade rotating parallel to the direction of feed of the logs caused by 
inclination of the axis of the rotating element is added to the component 
caused by alternate translation of the blade In relation to the rotating element 
5 in the attempt to obtain - for the whole time the blade is engaged in the log to 
be cut - an essentially equal blade and log speed. For this purpose it is 
necessary to utilize, on the rotating element, a control cam in turn rotating and 
the profile of which imparts altemate motion in both directions on the 
respective blade during the short period of time in which the blade is engaged 

10 in the material to be cut. 

The solution described hereinbefore is extremely complex and has not 
been adopted in practice. 

EP-B-0507750 describes a cutting machine wherein the rotating 
element carrying the disk-shaped cutting blade is again provided with 

15 alternate motion according to a direction parallel to the direction of feed of the 
logs and parallel to the axis of rotation of the disk-shaped blade carried by the 
rotating element. However, unlike US-A-3213731, in this case the logs of 
wound web material are fed with a variable speed, so that during the cut their 
speed may be reduced in relation to the feed speed between one cut and the 

20 next cut. In this way it is possible to attain the dual advantage on the one 
hand of reducing the fonward and backward travel of the rotating element (and 
therefore the relative inertial stresses) and on the other of reaching a high 
level of flexibility on the machine. In fact, simply by varying the feed speed of 
the logs between one cut and the next cut it is possible to modify the length of 

25 the small rolls obtained by cutting the elongated products. With this system 
high houriy production rates are attained and the defects and limits of 
machines wfth intermittent feed of the logs are substantially eliminated. The 
mechanical structure is simple and easy to control. 

EP-B-0609668 describes a machine with a similar concept to the 

30 machine in US-RE-30598. wherein the rotating element rotates around an 
axis skew in relation to the direction of feed of the logs. By feeding these at a 
variable speed in the same way described in EP-B-0507750 the same 
advantage described in this document is attained, that is a high level of 
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flexibility in terms of length of the product obtained. As it is possible to vary 
the feed speed of the logs during cutting it is automatically also possible to 
correct the error between the feed speed of the log and the feed speed of the 
rotating disk-shaped blade. 
5 Prior art machines are provided with one or at the most two disk- 

shaped cutting blades, which substantially limits the productivity of the 
machine. 

In fact, even with two disk-shaped cutting blades it is not possible to 
reach particularly high production rates, as it is not possible to increase the 

10 rotation speed of the rotating element beyond a certain limit. Particularly high 
speeds damage the product to be cut due to the high impact exerted by the 
blade on the material during penetration. Moreover, problems of inertia are 
caused, emphasized by the particular geometries of the machines. 
nhjects and summarv of the invention 

1 5 The object of the present invention Is to produce a cutting machine for 

elongated products, especially although not exclusively logs of wound web 
material, which overcomes the drawbacks of traditional machines. In greater 
detail, the object of the present Invention is to produce a machine with a 
particulariy simple arrangement and structure which can attain high levels of 

20 production flexibility and high production rates. 

Substantially, according to the invention this and other objects, which 
shall become clear to those skilled in the art by reading the text hereunder, 
are obtained with a cutting machine of the type comprising: at least one path 
for products to be cut; at least one device to feed the products along said 

25 path, according to a direction of feed; an element rotating around a main axis 
of rotation; on said rotating element, at least one disk-shaped blade rotating 
around its own axis of rotation, said blade being provided with alternate 
translatory motion, substantially parallel to the direction of feed. 

Characteristically, according to the invention the disk-shaped blade 

30 moves axially in relation to the rotating element during rotation of said rotating 
element, and the translatory movement of the disk-shaped blade is controlled 
so that rt moves in the same direction as the direction of feed of the products 
to be cut when the blade is engaged in said products to comply with the feed 
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of the products during cutting, the motion in the opposite direction to the 
direction of feed of the products being imparted on said blade in a period of 
time In which the blade is disengaged from said products. 

Contrary to prior art cutting machines, therefore, the entire fonvard and 
5 backward movement of the disk-shaped blade or blades in the direction of 
feed of the products to be cut is imparted only on the blade and relative 
supporting means, while the rotating element remains in a fixed position in 
relation to said direction. Unlike US-RE-30598. the alternate movement of the 
blade or blades in relation to the rotating element Is not required to con-ect a 
10 difference between the feed speed of the blade and the difference between 
the feed speed of the product during cutting, but to obtain fonward and 
backward movement of the blade. 

This results in an extremely simple structure, that also makes it 
possible to position a greater number of disk-shaped blades on the rotating 
15 element to those nomraally provided on this type of machine. For example, 
three disk-shaped blades staggered angulariy by 120' may be provided. In 
this way the machine can reach an extremely high houriy productivity 
maintaining a relatively low rotation speed of the rotating element, with 
consequent advantages both in temns of dynamic stresses on the machine 
20 parts and in quality of cut. This is possible thanks to the reduced impact 
speed of the blade on the product at the beginning of the cut. 

In practice, as the alternate movement of the blade in the direction of 
feed of the product to be cut is obtained by translating the blade and Its 
support in relation to the rotating element, the main axis of rotation of the 
26 rotating element and the axis of rotation of the disk-shaped blade or blades 
may advantageously be parallel to each other and to the direction of feed of 
the products to be cut. This makes the machine even more simple from a 
mechanical viewpoint. 

According to an advantageous embodiment, each disk-shaped blade is 
30 carried by a respective sleeve sliding axlally in a conresponding seat of the 
rotating element. When periodic sharpening of the disk-shaped blade or 
blades Is necessary, a sharpening unit of the respective disk-shaped blade 
may be provided integral with each of said sleeves, said sharpening unit 
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translating with an alternate motion integral with the corresponding disk- 
shaped blade. Wear on the blade may be compensated by moving the 
grinding wheel or wheels of the sharpening unit towards or away from the 
blade with the movement parallel to their axis, rather than orthogonal to the 

5 axis of the blade, making the sharpening unit particularly simple, light and 
inexpensive to construct. 

The altemate translatory movement of each disk-shaped blade may be 
controlled in any appropriate way. for example even via individual actuators 
associated with each blade. Nonetheless, according to a preferred and 

10 particulariy simple embodiment of the invention, each of the supporting 
sleeves of the disk-shaped cutting blades is operated in its altemate motion 
by a common cam component, fixed to the structure of the machine. In this 
case, for example, each of sakJ sleeves may have a feeler cooperating 
directly with said common cam. Alternatively, the common cam may transmit 

1 5 movement to the sleeves via respective rocker components supported by. the 
rotating element. 

According to a possible embodiment of the machine according to the 
invention, each sharpening unit comprises at least one grinding wheel that 
moves from an operating position. In contact with the cutting edge of the 
20 respective disk-shaped blade, to a position in which it is not operating, out of 
contact with said disk-shaped blade. The movement to move tovi/ards and 
away is advantageously perfomied in a direction parallel to the axis of the 
grinding wheels. 

In a possible embodiment of the invention, each grinding wheel is 
25 carried by a bushing sliding axially in a support integral with the sleeve of the 
respective blade. The bushing may be supported in said sleeve to move 
angulariy around its axis. Moreover, a cam mechanism may be provided 
between the support and the bushing to produce axial translation of the 
bushing when said bushing is made to rotate around its own axis. This makes 
30 it possible to obtain the movement to move the grinding wheel towards and 
away from the blade. The movement may be imparted by an actuator, for 
example a piston-cylinder, which controls the rotary movement of the bushing 
around its axis. 
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The movement of each grinding wheel paraliel to its axis also makes it 
possible to take up the wear on the blade. In fact, as this becomes worn and 
its diameter decreases, the axial travel moving the grinding wheel towards the 
blade increases. The use of an actuator which controls rotaiy movement of 
5 the grinding wheel supporting unit around its axis makes it possible, simply by 
controlling the pressure of the fluid operating the actuator, to obtain 
sufficiently accurate control of the contact pressure of the grinding wheel on 
the blade, in-espective of the amount of wear on the blade. 

This particular arrangement of the grinding wheel support and of the 
10 respective controls may also be adopted on grinding wheels of disk-shaped 
blades in cutHng machines with a different arrangement than the one 
described, with analogous advantages in terms of taking up the wear and/or 
controlling the pressure between grinding wheel and blade. In general the 
grinding wheel may be motorized, as In the example described hereunder, or 
1 5 idle and drawn In rotation by friction with the blade. Particulariy advantageous 
characteristics and embodiments of a sharpening unit of this type are 
indicated in the attached claims and described hereunder in the specific 
application to a cutting machine according to the invention. 

According to a different aspect, the present invention relates to a 
20 cutting machine for cutting elongated products, comprising: at least one path 
for the products to be cut; at least one device for feeding products along said 
path, according to a direction of feed; an element rotating around a main axis 
of rotation; on said rotating element, at least one disk-shaped blade rotating 
around its own axis of rotation, said blade being provided with altemate 
25 translatory motion parallel to Its axis during rotation of said rotating element, 
substantially parallel to the direction of feed; characterized in that each of said 
blades is operated in its altemate motion by a common cam component. The 
cam may impart different movements to those described above on the blades, 
such as a movement that changes direction- while the blade is positioned 
30 inside the material to be cut. The cam is preferably fixed on a loadrbearing 
structure, which also supports the rotating element. 
Brief description of the drawings 

The invention will be better understood by following the description and 
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attached drawing, which show a non-limiting practical example of the 

invention. In the drawing: 

Figure 1 shows a summary side view of a cutting machine according to 

the invention; 

5 Figure 2 shows a front view according to 11-11 in Figure 1 ; 

Figure 2A shows a plan view of the control cam in Figure 2; 

Figure 3 shov»« a partly sectional side view according to Ill-Ill in Figure 

2; 

Figure 4 shows a side view of the rotating element in a modified 

10 embodiment; 

Figures 6 and 6 show partiy enlarged sections and view of details in 

Figure 3; 

Figure 7 shows an axial section of a grinding vi/heel and relative 
motorized movement system for moving it towards and away from the disk- 

15 shaped cutting blade; and 

Figure 8 shows a partiy sectional view according to VIII-VIII in Figure 7. 
Detailed descriotion of the oreferred embo diments of the invention 

Figure 1 schematically shows (limited to its front part) the cutting 
machine as a whole, indicated with 1. The machine has a feed patii for the 

20 logs to be cut. indicated with L. which are pushed by pushers 3 connected to 
a flexible chain component or similar 5, driven around a guide wheels 
supported by a fixed stmcture 7. Figure 1 shows a single guide wheel, 
indicated with 9. while the other, not showm. is positioned at the rear end of 
the cutting machine. In actual fact, as can be clearly seen in Figure 2 and as 

25 is known from the prior art. the flexible components 5 are more than one in 
parallel to feed several rows of logs L along parallel paths. In the example 
shown four channels are provide for simultaneous feed of four logs L 

positioned side by side. 

The flexible components 5 associated with the various parallel feed 
30 channels of the logs may be motorized separately from one another to 
stagger movement of the logs in the individual feed channels. 

The number 1 1 generically indicates a cutting head which via a support 
13 carries a rotating element 17. The element 17 rotates around a horizontal 
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axis A-A parallel to the direction fL of feed of the logs L. Mounted on the 
rotating element 17 are three disk-shaped blades 19A. 19B and 19C disposed 
at 120' from one another around the axis A-A. as can be seen in particular in 
Figure 2. Each of the rotating disk-shaped blades 19A. 19B and 19C rotates 
5 around its own axis of rotation B-B parallel to the axis A-A and to the direction 

of feed fL of the logs L. 

The number 21 indicates a motor which, via a belt 23, transmits rotary 
motion to the rotating element 17. A second motor 25 is disposed on the 
support 13 of the rotating element 17. which via a belt 27 supplies rotary 
10 motion to a shaft that cames the rotating disk-shaped blades 19A. 19B and 
19C in rotation through a transmission that shall be described hereunder. A 
third motor 29 canies the guide wheel 9 of the rotating component 5 in 
rotation via a belt 31. 

As mentioned above, as several parallel channels may be provided to 
15 feed the logs L that are cut individually to fomi the small rolls R. a guide wheel 
9 may be associated with each channel, with its own motor drive 29 
appropriately controlled as a function of the angular position of the rotating 
element 17. The number 35 indicates a programmable control unit that 
synchronizes the feed movement of the flexible component or components 5 
20 via the motor or motors 29 with the angular position of the rotating element 17 
via the motor 21 control. 

With reference to the Figures 2 and 3, which show a first embodiment 
of the machine according to the invention, these show how the rotating 
element 17, drawn in rotation by the hub 17A. has three toothed wheels inside 
25 it, disposed at 120" from one another around the axis A-A. indicated with 41A. 
41 B and 41 C. Said wheels mesh with a central toothed wheel 43 keyed onto a 
shaft 45, which receives motion from the motor 25 through the belt 27. 

The toothed wheels 41 A, 41 B and 41 C are keyed onto respective 
spindles 47A, 47B and 47C onto which toothed pulleys 49A, 49B and 49C are 
30 in turn keyed. Each of the toothed pulleys 49A, 49B. 49C transmits the motion 
supplied by the motor 25. through toothed belts 51 A. 51 B. 51 C. to the rotating 
disk-shaped cutting blades 19A. 19B and 19C. 

As can be seen in the detail in Figure 5 for the blade 19C and in the 
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detail In Figure 6 for the blade 19A. the toothed belt 61 A, 51 B, 51 C transmits 
motion to a toothed pulley 53A. 53B. 53C keyed onto an axis 55A. 558 and 
55C, onto the opposite end of which the respective disk-shaped blade 19A, 
198, 19Cis keyed. 

5 Each of the shafts 55A, 558 and 55C Is supported via bearings 57 In a 

respective sleeve 59A. 598, 59C sliding on sliding bearings 61 mounted in a 
respective seat 63A, 638, 63C produced In the rotating element 17. The 
angular movement around the axis 8-8 of each sleeve 59A. 598. 59C is 
prevented by a tab 58 Integral with the respective sleeve, cooperating with 

1 0 small wheels 60 supported idle in the sliding seat of the sleeve. 

At the rear, that is on the opposite side in relation to the disk-shaped 
blade 19C. each sleeve 59A, 598. 59C has an enlarged area 65A. 658. 65C 
which houses the toothed pulley 53A. 538. 53C respectively, and mounted 
Idle on which is a small wheel 67A. 678. 67C which constitutes the feeler for a 

15 fixed cam 71 with arc of circumference extension, shown in detail in Figure 2 
and in its plan view In Figure 2A. 

The arc of circumference along which the cam 71 extends has its own 
center on the axis A-A of rotation of the rotating element 17 and extends In 
the lower part of the path of each disk-shaped blade 19A, 198, 19C, that Is in 

20 the area in which the blade is in contact with the product to be cut. 

Through the effect of the cam 71 and of the feeler 67A. 678. 67C each 
sleeve 59A. 598, 59C associated witii the respective disk-shaped blade 19A, 
198 and 19C translates with alternate motion according to ttie double arrow 
f1. Consequently, the respective disk-shaped blade 19A, 198 and 19C is also 

25 provided with the same motion. The movement according to the arrow f1 is 
parallel to the direction of feed of the logs L or other elongated products to be 
cut. Contact of the feeler 67A. 678. 67C with ttie annular cam 71 Is 
guaranteed by an arrangement of Belleville spring washers 72A. 728, 72C 
which act between the rotating element 17 and the enlarged portion 65A, 658. 

30 65C of the sleeve 59A, 598, 590. 

Along the lower arc of the circular trajectory taken by each disk-shaped 
blade 19A, 198, 19C. the blade is pushed fonwards by the annular cam 71 
which overcomes the compression force of the respective Belleville spring 
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washers 72A. 72B, 72C. In this way the blade which is temporarily in 
operation, i.e. which is inserted in the materiar fomiing the log or logs L to be 
cut. advances according to the feed movement of the logs L along the feed 
path. Advancing movement is controlled by the ascending ramp 71A of the 
5 cam 71 (see Figure 2A). Advancing movement starts before the respective 
blade 19A. 19B. 19C penetrates the material forming the first of the logs to be 
cut. so that when it comes into contact the blade already has the same 
advancing speed as the feed speed of the material to be cut according to the 
arrow fL. 

10 When the blade exits from the log or logs it is made to move back by 

the descending ramp 71 D of the circular cam 71. which may be limited to an 
arcuate portion of the circumference followed by the feeler 67C. as in the 
upper stretch of travel the blade 19A. 19B or 19C does not require to follow 
the movement of the log. The feed movement of the logs L is controlled 

1 5 analogously to the description provided in EP-B-0507750. 

The considerable length of the belts 51A. 51B and 51C allows the 
toothed pulley 53A. 53B or 53C sufficient freedom of movement In the axial 
direction, so that the respective disk-shaped blades may move forwards or 
backwards without being hampered by the mechanical transmission of motion 

20 from the central axis. The toothed pulleys 53A. 53B. 53C and 49A, 49B. 49C. 
may be greater in height than the respective belts 51A. 51B. 51C to allow 
slight slipping of the belts on the guiding pulleys. 

A support 73A. 73B, 73C Is integral with each sleeve 59A, 59B. 59C, 
each support carrying a sharpening unit 80 comprising a pair of grinding 

25 wheels 81. 83 to sharpen the respective rotating disk-shaped blades 19A. 
19B. 19C. Each grinding wheel of the pair of grinding wheels 81. 83 
associated with each blade acts on one of the two sides of the cutting edge of 
the blade. This blade may have two bevels, asymmetrical If necessary 
hardened on one side. For example, disk-shaped blades of the type described 

30 in WO-A-0021 722 may be used. 

The grinding wheels 81 and 83 may be motorized grinding wheels, that 
is drawn in rotation by specific motors such as pneumatic motors, although 
the use of grinding wheels mounted idle and drawn in rotation through the 
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effect of the contact friction with the dislc-shaped blade is not excluded. 
Compressed air may be fed to the actuators associated with the three pairs of 
grinding wheels 81, 83 by a rotating axial distributor, not shown and per se 
known. 

5 The two grinding wheels 81. 83 of each pair are also provided with a 

movement parallel to their axis of rotation to be brought altemately into and 
out of contact with the respective rotating disk-shaped blade, as sharpening 
must not be continuous, but be performed only at regular inten/als according 
to wear. 

10 Figure 7 shows a longitudinal section of the grinding wheel 81 and the 

relative supporting and axial translation and rotation system. The grinding 
wheel 83 is mounted in similar way. 

The grinding wheel 81 is keyed onto a shaft 85 supported via bearings 
87 In a bushing 89. The bushing slides on slWing bearings 91 inside a 

15 supporting sleeve 93 connected to and integral with the support 73C. At the 
opposite end in relation to the position of the grinding wheel 81 the shaft 85 is 
connected to a hollow shaft 95 coupled via a grooved coupling 97 to the motor 
shaft 99 of a pneumatic or equivalent motor 101 . 

The bushing 89 has a helical groove 103 (see in particular also Figure 

20 8) which extends for an arc of helix extremely limited and greatly inclined in 
relation to the axis C-C of the shaft 85 of the grinding wheel 81 . A small wheel 
105 mounted idle on a spindle 106 supported by the support 93 engages in 

the helical groove 103. 

With this arrangement angular oscillation around the axis C-C of the 
25 bushing 89 causes It to slide axially along the axis C-C through the effect of 
the small wheel 105. which acts as a tappet inside the helical channel 103 
that performs the function of a desmodromic cam. 

The angular movement around the axis C-C of the bushing 89 Is 
Imparted by a piston-cylinder actuator 107. the rod of which is connected to a 
30 bracket 109 connected to and integral with the bushing 89. Extending and 
withdrawing the piston-cylinder actuator 107 thus causes the grinding wheel 
81 to move fonwards and backwards, to be taken from a position in which it is 
idle to a position in contact with the respective disk-shaped blade 19A, 19B. 
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19C and vice versa. 

With an arrangement of this type it is possible to control with great 
precision the pressure exerted by each of the two grinding wheels 81. 83 on 
the respective cutting edge of the corresponding disk-shaped blade 1 9A. 1 9B, 

5 1 9C. This is obtained by controlling the pressurized fluid inside the cylinder of 
the piston-cylinder actuator 107. It is therefore possible to control sharpening 
of the blades precisely, limiting wear and at the same time maintaining optimal 
sharpening. With adequately hard blades it Is possible to limit the variation Iri 
their diameter during their entire useful life. This makes rt possible to avoid 

1 0 adjusting the radial position of the blades on the rotating element 1 7. resulting 
in considerable mechanical simplification in relation to prior art machines. 

To allow the bracket 109 to project the support 93 has an opening 93A. 
To prevent dirt from penetrating the housing between the support 93 and the 
bushing 89 two annular seals 110. In the form of O-rings or the like, which 

15 stop dirt from penetrating through the opening 93A. and a front lip seal 111. 
are provided. 

Figure 4 shows a side view of the rotating element 17 in a second 
embodiment of the cutting machine according to the Invention. The same 
numbers indicated the same or equivalent parts to those of the previous 

20 embodiment. The variation lies in the different way in which alternate 
movement is transmitted to the three disk-shaped blades 19A. 19B, 19C 
supported by the rotating element 17. While in the previous case each disk- 
shaped blade was supported by a sleeve equipped wrth a feeler 67A. 67B or 
67C cooperating with a single annular cam 71. in this case the sleeves that 

25 cary the shafts 55A, 558 and 56C of the blades 19A. 198 and 19C cooperate 
with three respective rockers 121A, 1218 and 121C hinged in X to the rotating 
element 17 and bearing (at the opposite end from the one cooperating with 
the supporting sleeves of the rotating disk-shaped blades 19A, 198. 19C) 
small wheels 123A. 1238 and 123C cooperating with an annular cam 125 

30 disposed coaxially around the axis A-A of rotation of the rotating element 1 7. 

In this way each supporting sleeve of the respective blade 19A. 198 
19C and the blade itself are always controlled positively by the cam 125 along 
the entire rotation turn of each blade, while in the previous case the annular 
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cam 71 could be limited to an arc of the circumference, the blades remaining 
free from the action of the cam along the rest of the arc and stressed in a 
position of maximum backward movement in relation to the direction of feed 
of the logs via the Belleville spring washer assembly 72A. 72B, 72C. 

5 The solution described hereinbefore with reference to Figures 2 and 3 

has. in relation to the solution in Fig.4. the advantage of being able to 
con^ntrically dispose several cams 71 in an arc of circumference, even 
differing in profile, and to dispose feelers on the supporting sleeves of the 
blades 19A. 198. 19C in a radially different position for the three blades so 

10 that the movement of each blade differs slightly from the others. 

Alternatively, the radial direction of the feelers 67A. 67B. 67C 
associated with the single blades may be adjustable to modify the motion of 
the blades according to need, for example to obtain more or less pronounced 
advancement during cutting, in relation to faster or slower feed speeds of the 

1 5 rolls or logs L along the feed channels or paths. 

It is understood that the drawing only shows an example provided 
purely as a practical example of the invention, as said invention may vary in 
fomis and an-angements without however departing from the scope of the 
concept underlying the finding. Any reference numerals in the attached claims 

20 are provided for the purpose of facilitating reading in the light of the 
description and of the drawing and do not limit the scope of protection 
represented by the claims. 
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Claims 

1. Cutting machine for cutting elongated products (L). comprising: at 
least one path for the products to be cut (L); at least one device (3. 5. 9) for 
feeding ttie products along said path, according to a direction of feed (fL); an 

5 element (17) rotating around a main axis of rotation (A-A); on said rotating 
element, at least one disk-shaped blade (19A. 19B. 19C) rotating around its 
own axis of rotation (B-B). said blade being provided with altemate trahslatory 
motion, substantially parallel to the direction of feed; characterized in ttiat the 
disk-shaped blade moves axially In relation to tiie rotating element during 

10 rotation of said rotating element, and in that the translatory movement of the 
disk-shaped blade is controlled so that it moves in the same direction as the 
direction of feed of the products to be cut when the blade is engaged in said 
products to follow the feed of the products during cutting, motion in the 
opposite direction to tiie direction of feed of the products being imparted on 

15 said blade in a period of time In wi^hich ttie blade is disengaged from said 
products. 

2. Cutting machine as claimed in claim 1. characterized in that said 
main axis of rotation (A-A) of the rotating element (17) and said axis of 
rotation (B-B) of the disk-shaped blade are substantially parallel to each other 

20 and to the direction of feed of the products to be cut (L). 

3. Cutting machine as claimed In claim 1 or 2. characterized In ttiat at 
least two and preferably three rotating disk-shaped blades are earned on said 
rotating element. 

4. Cutting machine as claimed in one or more of the previous claims, 
25 characterized in that each of said disk-shaped blades is carried by a sleeve 

(59A. 59B. 59C) sliding axially In a corresponding seat (63A, 63B. 63C) of the 
rotating element (17). 

5. Cutting machine as claimed in claim 4, characterized in that a 
sharpening unit (80) of ttie respective disk-shaped blade Is integral with each 

30 of said sleeves, said sharpening unit translating with an altemate motion 
Integral with the con-espondlng disk-shaped blade. 

6. Cutting machine as claimed In one or more of the previous claims, 
characterized in that each of said blades (19A. 19B. 19C) is operated in its 
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altemate motion by a common cam component (71; 125). 

7. Cutting machine as claimed in claim 6. characterized in that a feeler 
(67A, 67B. 67C). cooperating directly with said common cam (71). is 
associated with each of said blades. 
5 8. Cutting machine as claimed in claim 6, characterized in that said 

common cam (125) transmits movement to the sleeves (59A. 59B. 59C) via 
respective rocker components (121A, 121B. 121C) supported by said rotating 
element (17). 

9. Cutting machine as claimed in one or more of the claims from 4 to 8, 
10 characterized in that each of said sleeves Is provided with anti-rotation means 

(58. 60) which prevent rotation but allow translation of the sleeve around its 
axis In relation to the rotating element. 

10. Cutting machine as claimed in at least claim 5, characterized in that 
each of said sharpening units comprises at least one grinding wheel (81. 83) 

1 5 that moves from an operating position, in contact with the cutting edge of the 
respective disk-shaped blade, to a position in which It is not operating, out of 
contact with said disk-shaped blade. 

11. Cutting machine as claimed in at least claim 5. characterized in that 
each of said sharpening units comprises two grinding wheels (81. 83) for 

20 sharpening the two sides of the cutting edge of the respective blade (19A, 
198, 19C). 

12. Cutting machine as claimed In claim 11. characterized in that said 
two grinding wheels each move from a respective operating position, in 
contact with a respective side of the cutting edge of the respective disk- 

25 shaped blade, to a respective position in which it is not operating, out of 
contact with said disk-shaped blade. 

13. Cutting machine as claimed in claim 12. characterized in that said 
movement to move the grinding wheel or wheels towards or away from the 
cutting blade Is parallel to the axis of the grinding wheel or wheels. 

30 14. Cutting machine as claimed in one or more of ttie claims from 10 to 

13, characterized in ttiat each grinding wheel is carried by a bushing (89) 
sliding axially in a support (93) integral with the sleeve (59A, 598, 59C) of the 
respective blade (19A, 198. 19C). 
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15. Cutting machine as claimed in claim 14. characterized in that said 
bushing (89) moves angulariy around its own axis (C-C) coinciding with the 
axis of rotation of the grinding wheel. 

16. Cutting machine as claimed in claim 15. characterized in that a cam 
5 mechanism (103. 105). which produces axial translation of the bushing when 

said bushing is made to rotate around its own axis. Is disposed between said 
support (93) and the bushing (89). 

17. Cutting machine as claimed in one or more of the claims from 14 to 
16. characterized in that an actuator (109). which controls the rotary 

10 movement of the bushing around its own axis. Is associated with each of said 
bushings. 

18. Cutting machine as claimed In at least claim 14. characterized in that 
said bushing has a helical groove (103) in which a small wheel (105) integral 
with said support (93) engages. 

15 19. Cutting machine for cutting elongated products (L). comprising: at 

least one patti for the products to be cut (L); at least one device (3. 5. 9) for 
feeding the products along said patti, according to a direction of feed (fL); an 
element (17) rotating around a main axis of rotation (A-A); on said rotating 
element, at least one disk-shaped blade (19A. 19B. 19C) rotating around Its 

20 own axis of rotation (B-B). said blade being provided with alternate translatory 
motion parallel to its own axis during rotation of said rotating element, 
substantially parallel to the direction of feed (); characterized in that each of 
said blades (19A. 19B. 19C) is operated in its alternate motion by a common 
cam component (71; 125). 

25 20.Machine as claimed in claim 19. characterized in that said common 

cam component is substantially fixed. 

21. A sharpening unit (80) for a rotating disk-shaped blade comprising at 
least one sharpening grinding wheel (81) and a control component sliding 
axially in a support (93) and moving angulariy around its own axis (C-C), 
30 means (103, 105, 106) being provided to control the angular movement of 
said control component in the support, an axial movement of flie control 
component, which transmits said motion to said grinding wheel, corresponding 
to said angular movement. 
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22.Shan3enlng unit (80) as claimed in claim 21, characterized in that: 
said control component comprises a bushing (89) sliding axially in said 
support (93) and moving angulariy around its own axis (C-C); said grinding 
wheel Is supported coaxially to said bushing; and means (103. 105. 106) are 
5 provided to control the angular movement of the bushing in the support, an 
axial movement of the bushing and therefore of the grinding wheel 
corresponding to said angular movement. 

23. Sharpening unit as claimed In claim 21 or 22. characterized in that a 
cam mechanism (103, 105) is disposed between the support and said control 

10 component to produce axial translation of the control component when It is 
made to rotate around its own axis. 

24. Sharpening unit as claimed in claim 23. characterized in that an 
actuator (109). which controls the rotatory movement of the control 
component around Its own axis, is associated with said control component. 

15 25. Sharpening unit as claimed In claim 24. characterized in that said 

actuator is a piston-cylinder actuator. 

26. Sharpening unit as claimed in one or more of the claims from 21 to 

25. characterized by means to control the contact pressure between the 

grinding wheel and the disk-shaped blade. 
20 27. Sharpening unit as claimed In claims 25 and 26. characterized In that 

said means to control the contact pressure comprise means to control the 

operating pressure of the fluid to operate said piston-cylinder actuator. 




Fi9.2A 
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